2. Figures S1-S7: 1 H, 13 C NMR spectra for the synthesized compounds 3. Table S1 and Figure References S36
Synthesis of PNA monomer Q
Ethyl 2-(thyminyl)acetate (2) . Thymine (10 g, 79.2 mmol) and potassium carbonate (10.9 g, 79.2 mmol) were dissolved in anhydrous DMF (60 mL) under N2. To this mixture, ethyl bromoacetate (8.7 mL, 79.2 mmol) was added dropwise. The reaction mixture was stirred overnight at room temperature and dissolved in water. The product was extracted by ethyl acetate (150 mL × 3). The combined organic phase was washed with saturated aqueous KHSO4 solution (70 mL × 2), brine (50 mL x 2) and dried over MgSO4. Solvent was removed under reduced pressure to get 13. (3) . Under N2 atmosphere, POCl3 (8.8 mL, 94.2 mmol) and TEA (98.6 mL, 1.1 mol) were added into an ice-cold stirring solution of 1,2,4-triazole (29.3 g, 0.4 mol) in anhydrous ACN (200 mL). A solution of 2 (10 g, 47.1 mmol) in dry ACN/DCM mixture (10 mL. 1:1) was added dropwise to the above reaction mixture.(1,2) Upon the completion of the addition, the reaction mixture was stirred at room temperature for 21 h. It was then extracted by ethyl acetate (100 mL × 2). The combined organic phase was washed with aqueous saturated NaHCO3 solution (50 mL), brine (50 mL) and dried over MgSO4. 163.92, 157.95, 156.78, 141.27, 102.67, 79.64, 61.57, 49.81, 43.80, 39.43, 28.26, 14.01, 12. 42, 163.37, 163.15, 157.67, 156.11, 153.41, 141.52, 136.09 134.34, 128.76, 128.60, 128.50, 128.39, 128.12, 102.58, 68.37, 67.21, 61.59, 49.72, 43.23, 39.57, 14.00, 12.77 
Ethyl 2-(4-(1,2,4 triazole)thyminyl)acetate

2-(4-((2-diCbz guanidino)ethyl amino)thyminyl)acetic acid (6).
Compound 5 (4.0 g, 7.0 mmol) was dissolved in THF (30 mL) and stirred in ice bath. Aqueous 1 M LiOH was added dropwise.
The reaction was left stirred for 0.5 h at room temperature and the completion of the reaction was checked by TLC. The reaction mixture was then neutralized by 2 M aqueous HCl. Product was obtained as white precipitate after filtration by using a Büchner funnel. The product was washed with water and dried in a vacuum desiccator to get 2.6 g of product as white solid, yield 70%. 
Ethyl-2-(2-(4-((2-diCbz-guanidino)ethylamino)thyminyl-N-(2-t-boc-aminoethyl)acetamido)
acetate (7). DIPEA (2.8 mL, 16.2 mmol) and EDC·HCl (1.2 g, 6.1 mmol) were added to an ice cold solution of compound 6 (2.2 g, 4.1 mmol) dissolved in DMF (50 mL) under N2. The acid was activated by stirring at room temperature for 15 mins. Ethyl N- glycinate (1.7 g, 4.1 mmol) was added to the above reaction mixture. The reaction was allowed to stir for another 12 h at room temperature. Reaction mixture was extracted by 2% MeOH in ethyl acetate (100 mL × 2). The combined organic phase was washed with saturated aqueous KHSO4 (50 mL), brine (50 6 mL) and dried over MgSO4. Product was purified by flash chromatography to afford 2. 
2-(2-(4-(2-diCbz guanidino)ethyl amino)thyminyl-N-(2-t-boc aminoethyl)acetamido)acetic acid
(8). Compound 7 (1.5 g, 1.9 mmol) was dissolved in THF (10 mL) and stirred in ice bath. Aqueous LiOH (1M, 15 mL) was added dropwise and stirred at room temperature for 0.5 h. Figure S11a) . (e) Fluorescence
